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Introduction
Let G be a group. A set C of proper subgroups of G is called a cover for G if its set-theoretic union is equal to G. If the size of C is n, we call C an n-cover for the group G. A cover C for a group G is called irredundant if no proper subset of C is a cover for G. A cover C for a group G is called core-free if the intersection D = M ∈C M of C is core-free in G, i.e. D G = g∈G g −1 Dg is the trivial subgroup of G. A cover C for a group G is called maximal if all the members of C are maximal subgroups of G. A cover C for a group G is called a C n -cover whenever C is an irredundant maximal core-free n-cover for G and in this case we say that G is a C n -group. A finite group is called semisimple if it has no non-trivial normal abelian subgroups (see p. 86 of [17] for further information on such groups).
Also we use the usual notations ( [17] ); for example, C n denotes the cyclic group of order n, (C n ) j is the direct product of j copies of C n , the core of a subgroup H of G is denoted by H G .
In [18] , Scorza determined the structure of all groups having an irredundant 3-cover with core-free intersection. Theorem 1.1 (Scorza [18] ) Let {A i : 1 ≤ i ≤ 3} be an irredundant cover with core-free intersection D for a group G. Then D = 1 and G ∼ = C 2 × C 2 .
In [15] , Greco characterized all groups having an irredundant 4-cover with core-free intersection. Bryce et al. [13] , characterized groups with maximal irredundant 5-cover with core-free intersection.
We characterized groups with maximal irredundant 6-cover with core-free intersection in [1] , as below: Theorem 1.2 Let G be a group. Then G has a maximal irredundant 6-cover with core-free intersection D if and only if G satisfies one of the following properties. 
Abdollahi et al. [3] , characterized groups with maximal irredundant 7-cover with core-free intersection.
Also we characterized p-groups with maximal irredundant 8-cover with core-free intersection in [2] .
Also we investigated covering groups by subgroups and semisimplity condition in [4] , covering semisimple groups by subgroups in [7] , C 8 -groups and nilpotency condition in [5] , minimal normal subgroups and semisimplity condition in [8] , characterization of 5-groups with a maximal irredundant 10-cover in [6] , C 8 groups and subdirect product condition in [9] and subdirect product and covering groups by subgroups in [10] . Also we give some results on the number of C 8 -groups for some primitive subgroups in [11] . Also we investigated some results on C 8 -groups by index condition on maximal subgroups in [12] .
Further problems of a similar nature, with slightly different aspects, have been studied by many people (see [16, 19, 20] ).
Main Results
In this section we define core i2-groups and central core of G and give some results.
Definition 2.1 Let G be a C n -group, we say that G is a core i2-group if
Definition 2.2 Let G be a C n -group and G is a core i2-group, then we say
In the proofs of the main results we need the following lemmas: Lemma 2.3 (Lemma 2.2 of [13] ). Let Γ = {A i : 1 ≤ i ≤ m} be an irredundant covering of a group G whose intersection of the members is D.
(a) If p is a prime, x a p-element of G and |{i : x ∈ A i }| = n , then either
Lemma 2.4 (Lemma 3.1 of [20] ). Let M be a proper subgroup of the finite group G and let H 1 , H 2 , ..., H k be subgroups with |G :
Lemma 2.5 (Lemma 3.2 of [20] ). Let N be a normal subgroup of the finite group G. Let U 1 ,...,U h be proper subgroups of G containing N and V 1 ,..., V k be subgroups such that V i N = G with |G : (2) The only primitive subgroups of degree 6 are Alt 5 , Alt 6 , Sym 5 and Sym 6 .
(3) The only primitive subgroups of of degree 7 are C 7 , C 7 C 2 , C 7 C 3 , AGL(1, 7), P SL(3, 2), Alt 7 and Sym 7 .
Proof. Suppose, on the contrary, that G is not core i-2 group, then
On the other hand since (
Now if R is the CR-centerless radical of G, then
Since U R, therefore U = 1, which is a contradiction. 
Also by Theorem 2.7, we conclude that j • is unique. Therefore if
are primitive groups of degree at most 4, and
is a primitive group of degree at most 5 for 3 ≤ j = j • ≤ 8.
We have used the following function written with GAP [14] program for all the subdirect products of { Now by the following command one can test each of these groups for being semisimple:
Size(RadicalGroup(W))
Then the group W is semisimple if and only if the output of this latter command is 1.
We obtain that the size of all the radical groups are nontrivial, which contradicts the semisimplity of G. Now we introduce one question for researchers, because answer to bellow question is very important. Question 2.9 Let n are positive integer numbers, Are we classification C ngroup by central core?
